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ARITHMETIC. 
Amount of $1000, compounded at %% every instant in 13 years. No. 106 .... 73-74 
Barn has a horse tethered to a point. Find area over which horse grazes. 

No. 107 108-110 

By measuring with a yard-stick m% too short, my profits are n% of my sales. 

If yard-stick be p% too long, what per cent, are my profits ? No. 110 172-173 

By what per cent, of its original dimensions must a linear yard of steel rail 
weighing 60 pounds, be increased to weigh 75 pounds ? No. Ill 173 
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Two candles are of the same length. One is consumed in 4 hours, the other 

in 5. When will one be 3 times as long as the other ? No. 116 238-239 

Oost of article is a stated price ; selling price a stated sum. Find gain. No. 

112 198-199, 267 

Oost of article a stated sum ; selling price, $1000. Find gain per cent. No. 119 269-270 
Does it pay a $4-carpente'r, using a dozen four-penny nails per minute, to 

pick up a dropped nail ? No. 114 237 

If I should buy goods at a price 20% higher than I did buy them, and sell 

them for the amount I did sell them, I would gain 25% less than I gained. 

What per cent, did I gain ? No. 104 34-35 

In what time can a note of $5280 at 6% interest be paid by paying $600 a 

year ? No. 113 199 

A man bequeaths to wife, J, and f to son, if such be born, but i half to each 

wife and daughter if such should be born. A son and daughter are born. 

No. 108 139-140 

Piece of land, one round, the other square, is given to two. Price of acre, 

20 shillings. Number of shillings compassing each pays for each exactly. 

Which is larger portion ? No. 117 267-268 

Proceeds of a note discounted at 10% for 10 years. No. 103 12 

Teacher looks at watch on leaving school at noon. When he comes back the 

two hands have changed places, Find both times. No. 105 35-37 

The beginning of the 20th century 307 

The present worth of a note due Jan. 1. 1896, was $74200, etc No. 118 264-269 

Where must a pole 120 feet high be broken off so that top rests on ground 40 

feet from foot ? No. 115 237-238 

Why do fences and telegraph poles appear to move in opposite directions to 

one within a railway car ? No. 109 140-141 

ALGEBRA. 

By quadratics solve x 2 -f-j/=7, x+y* =11. No. 89 13-14, 37 

Given x 2 -yz=l, y 2 -xz=2, z 2 —xy=3. Find x, y, z. No. 93 173-174 

Given x x +yV=2S5, y x —x»=14:. No. 93 199-201 

How many different numbers may be written with the nine digits and zero, 

using them singly and in groups of from one to ten digits each, and using 

no figure but once in each group ? How many more numbers may be 

written by repeating the digits and zero at pleasure in each group ? No. 96 309-310 
Simultaneous equation lOx— 2y-{-4z=5, 3x-\-5y—3z=7, x + 3y—2z 

=2. Solve and prove, No. 91 75-76 

Solve x 2 +y' 1 +m{x+y)=m s ,x 2 +y' i +xy=m 2 . No. 90 38-40 

Solve ( ^ + !f 8 +l 1 )^ y7 l) ; 4 . No. 94 270-273 

Vp 4 + 14p s + l / p 2 (p 2 — l) 4 

Substitute numbers in place of the letters in the following pattern : 
A=|/(81 s a s 6 2 c 2 )=81a&c b 2 +c 2 , o s +c s , a 2 +6 2 ; and com- 
pute the areas and sides of the whole nest of integral, rational tri- 
angles. No. 95 308-309 

Sum to n terms l 3 -f-3 3 +5 3 -+- No. 92 111-113 

GEOMETRY. 

ABC is a triangle ; 1 , O s , 3 centers of escribed circle. Prove al- 
titudes of triangle 0,0 2 O g concurrent at center of inscribed circle. 
No. 108 ' : 77-78 
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A, B, C, D are four harmonic points. On AC a circle is described of which 
/Sis a point. Arc BSD bisected by A or C. No. 105 14-15 

Construct triangle from its three medians. No. 121 276-277 

Construct triangle, given base, vertical angle, and radius of inscribed circle. 
No. 107 42-43 

Draw a straight line from the inner to the outer circumference of 3 concen- 
tric circles, so that it is bisected by middle circumference. No. 113 176-177 

Draw circle tangent to a given circle and given chord at given point. No. 120 275 

Given area of triangle equal to half the product of two sides and sine of in- 
cluded angle, prove sin(x+j/)=sina;cosj/+cosa;sin3/. No. Ill 142-143 

If (x, y') and )x", y") are extremities of pair of conjugate diameters 
of eccentric angles <p and q>' , prove (p-\-<p'=90°. No. 117 240-241 

Inscribe regular heptadecagon by rule and compass. No. 116 239-240 

Locus of point such that sum of squares of normals form a given ellipsoid is 
constant is a co-axial ellipsoid. No. 115 202-204 

Picture, 6 feet long, hangs on wall at given angle to the wall, at given dis- 
tance from the floor. At what distance from the wall can it be seen to 
best advantage ? No. 118 241 

Sphere touches each of two straight lines, inclined to each other at right 
angles, but not meeting. Prove locus of its center being a hyperbolic par- 
aboloid. No. 119 273-274 

Tangent planes &tA,B, C,D to a sphere, circumscribing tetrahedron ABCD, 
form a tetrahedron abed. Prove Aa, Bb, Cc, 'Dd meet in point BC.AD= 
CA.BD+AB.CD. No. 112 175-176 

Three face angles of vertical triedral angle of tetrahedron are right 
angles, the length of lateral edges=a, b, c, altitude=|). Prove 
l/ p s=,l/a 2 + l/6 2 -|-l/c 3 . No. 110 141-142 

Two circles, drawn tangent to each other externally, and internally to a 
given circle. Successively other circles are drawn tangent. Prove certain 
centers to be collinear. No. 109 113-115 

Upon sides of triangle ABC equilateral triangles are described whose exter- 
ior sides are produced until they intersect. Prove parallelism. No. 106. . 41-42 

Variable ellipse hyperosculate a fixed ellipse at extremity of minor axes. 
Locus of foci is circle whose diameter equals radius of curvature. No. 114 201-202 

CALCULUS. 

Catenary. Prove that curve whose normals equal the radius of curvature 
drawn in opposite direction is a catenary. No. 86 143-145 

Curve on which ellipse must roll that focus describes straight line. No. 84 118, 143 

Evolute of logarithmic spiral is an equal curve. No. 90 277-279 

From point P in base AB of triangle ABC, inscribe minimum triangle, if 

angle at Pis given. No. 83- 79-80 

Integrate (px— y)(py + x)—h s p . No. 87 145-146 

Integrate dy/dx-\-ycosx=isin2x. No. 89 204-205 

Line of double curvature winding itself around surface of cone. No. 85 . . . 118-119 

Pole, 60 feet high, stands in river, 20 feet deep. Where must it break so that 
top will touch bottom, and distance between points where parts of pole 

enter water will be a maximum. No. 82 43-44 

Solve y*(d2y/dx*) + a(dy/dx) !l =bx. No. 81 43 

Vessel is anchored in 3 fathoms of water. Cable 6 feet in water and hauled 
in at a given rate. Find speed of vessel. No. 80 15-16 
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When a watch is wound up the mainspring is closely coiled around cylindri- 
cal piece, etc. No. 88 177-178 

MECHANICS. 

Beam, 5 feet long and 10 pounds weight suspended from horizontal supports 
10 feet apart. Ropes respectively 3 and 5 feet. Required angles made by 
ropes and support. No. 63 16-17, 44-45 

Board, a circular,' is placed on horizontal plane and a boy runs with uniform 
velocity around the board. Find motion of center of board. No. 80 148 

Circular tube revolves about vertical diameter with angular velocity 
l/(ng/a), and a particle is projected from lowest point so that it 
can just reach highest point. Prove that time of describing first 
quadrant is j/{a/[(»+l)flr]}log[-|/(n + 2)+i/(»i + l)]. No. 85--- 244-247 

Cone and cylinder of equal heights and bases are filled with water, flowing 
out through equal openings in base. Compare times of emptying. No. 78 120V122 

Elevation, at which a shell must be projected to produce a given range on 

an incline. No. 77 119-120 

Inclined plane of mass M moves freely on a smooth horizontal plane. 
Rough sphere rolls down. If %' be horizontal space advanced by 
inclined plane, x part of plane rolled over by sphere, prove that 
(M-\-m)x'=mxco$a, %x— x'cosa=%gt 2 sixia. No. 76 83-85 

Particle P is held in bent tube by two forces directed towards two 
fixed points H and S. Prove PS.PH=k 2 if forces are jn/PS and 
H/PH. No. 75 46-47, 81-83 

Particle is projected upwards in vacuo with velocity v. Show that 
on reaching the ground again there is no deviation to the south, 
but a deviation to west is 4<t>cosM.v s /Sg !1 ). No. 83 206-207 

Spheres, Two iron, of weights a and 6, are suspended over a frictionless pul- 
ley and move in a liquid of density 8. Find space passed over in first 4 
seconds. No. 81 178-180 

Sphere rests in limiting equilibrium upon a box and against a vertical wall, 
etc. No. 82 206 

Three men own a sphere of gold, whose density varies as square of distance 
from center. If two segments be cut off 1 inch from center, it will be di- 
vided into three parts of equal value. Find diameter of sphere. No. 71 45-46 

Trajectory, the equation of, is y=xtana—(gx 2 /2v 2 cos i a). No. 88- • 280-282 

Vertical pressure on rails of two trains, track lying on 47th parallel of lati- 
tude. No. 89 281-282 

Weights, two, P and Q, are fastened by string over pulley of weight 2R. 
Find tension of string. No. 84 242-244 

Wheels, the four, of a car are rigidly fixed to their axles. Find respective 
advantages of applying brakes to front and rear wheels. No. 79 146-147 

DIOPHANTINE ANALYSIS. 

Given x 2 +y 2 -\-z 2 —p 2 -\-q 2 +r 2 . Find unequal values for x, y, z, p, 
q, r. No. 72 17-20 

Find five numbers such that the product of any two plus 1 will be a 
square. No. 71 85-87, 122-123 
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Integral values for 2a; 3 — y 2 =n, 2y 2 —x 2 = n. No. 73 47-48,151-155 

Solve x 2 +y 2 =n, z*+w*=a, y 2 +w 2 = a. No. 74 123-125 

AVERAGE AND PROBABILITY. 

Average rate of sun's motion in declination. No. 65 87 

Average volume removed by boring an inch augur-hole through a cube. 
No. 71 209-210 

Chances of two inaccurate mathematicians, solving a question, are 1-8 and 
1-12. If they obtain the same result, and if it is 1000 to 1 against their 
making the same mistake; find the chance of the result being correct. 
No. 77 284 

Cube being cut at random by a plane. Find chance of section being a hexa- 
gon. No. 61 180-182 

Extremities of a focal chord in a given ellipse are joined with centre. Find 
average area. No. 76 282-283 

Mean area of all plane right triangles having constant perimeter. No. 75 248-249 

Odds against throwing 7 or 11 at one throw with two dice. No. 68 207-208 

Out of n vessels, 1 vessel is wrecked in average. Find chance of m expected 
vessels, p at least will arrive. No. 73 210-212 

Person writes n letters and addresses n envelopes. The letters being placed 
in the envelops at random, find probability of every letter going wrong. 
No. 67 88-89 

Projectile is thrown from a point in the circumference of a circular field 
with such velocity as to make diameter of field equal to greatest range. 
Find chance of its falling into field. No. 74 247-248 

Rod, 9 feet long, is to be divided into 3 parts, of which A is to have the larg- 
est, B the next, and the smallest. If the fractures were made at ran- 
dom, their expectations would be respectively, 60, 30, 12. But if one 
fracture be made at random, and the larger portion be divided at random, 
their expectations will be 64, 31, 13 inches. No. 66 87-88 

Rod is broken into 4 pieces. Find chance that none of the pieces is greater 
than the sum of the other three. No. 72 210 

Ship A observes another B whose course is unknown. Prove that 
at equal speed the chance of their coming within distance d is al- 
ways 2/7tsm-H/a. No. 70 209 

There are n equal sugar sticks, each of which is broken into two pieces. 
Find expectation of the largest of the 2 n pieces being taken. No. 69. . . 208-209 

Witness A, in court, in trying to recognize the signature of an individual, 
failed four times in succession. Find chance of his being correct the fifth 
time. No. 67a 89, 207 

Witness, two, A and B, make the statement that an event happened in a 
particular way (2 ways being possible). Find probability of truth of the 
statement. No. 78 .284 

MISCELLANEOUS. 

Locus of vertex of cone enveloping ellipsoid x 2 /a 2 -\-y 2 /b 2 +z 2 /c 2 =l, 

so that plane of contact will touch x 2 +y 2 +z 2 =r 2 . No. 68 90-91 

Locus of point equidistant from circumference of 2 circles. No. 69 91, 148-151 

Locus of any point on the front sprocket of a bicycle during one revolution 
of the hind wheel. No. 71 •. . 212-213 
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!b, c—b, c— 1") 
c—a—1 > >0, prove that the 

c-a—1 ) 

„ ., . , , a.b , a(a-\-b).b(b+l) 
sum of the series, 1-) — - 1- 



l.c ' 1.2.c(c+l) 
a(a + l)(a + 2).6(b+l)(6+2) _( c -l)!(c-a-6-l)! 



.No 72 285-288 
1.2.3c(c+l)(c+2) ' ( c -a-l)\(c-b-l)l • 

Prove tan- J a;^=l/2i[log(a;— i)/(a; + i)], and then 7t=2/ilogi. No. 70 182-184 

Three circles, radii in ratio 1, 3, B, are tangent externally and enclose one 

acre. Find radii. No. 65 48-49 



